Cancers identified by the uncontrolled proliferation of the TRPV6 mRNA biomarker, kill African-Americans (AAs) at nearly twice the rate of Whites. Malignancies assigned to this class include: Metastatic prostate cancer, triple negative breast cancer, colorectal and multiple myeloma. This ecological model identifies the cause as an ethnic-specific haplotype of the TRPV6 calcium ion channel, which is also protooncogenic. This ancestral TRPV6a variant has been shown in several studies to be more calcium absorbent than the non-African/European TRPV6b allele. AAs inherited strong bones from their low-calcium consuming (200-400 mg/day) Niger-Kordofanian West African ancestors. However, AAs are maladapted to the high calcium (1,000+ mg/day) food environment of the U.S. As a consequence, the ancestral TRPV6a allele can become invasively oncogenic when over-exposed to excess free calcium ions, leading to the aforementioned class of cancers.
Introduction
Medical researchers have long noted that Americans of African descent have a lower incidence than Whites for such common malignancies as luminal A breast cancer (Estrogen receptor-positive; HER2 receptor-negative), Non-Hodgkin lymphoma and melanoma, while having nearly twice the mortality rate for certain more aggressive cancers. This ecological model identifies the underlying reasons for this pattern of cancer susceptibility. In doing so, it offers a therapeutic target for those cancers, which at the present time, carry a low prognosis because of the absence of targeted therapies for these tumor types [1] .
The TRPV6a proto-oncogene
Metastatic prostate cancer (mPCa), triple negative breast cancer, colorectal and multiple myeloma cancers present different histologies and pathways. But, they are all characterized by the upregulation of TRPV6 calcium ion channel transcript and are generally incurable. The human TRPV6 gene is a calcium ion channel, which plays a key role in calcium homeostasis and mediates Ca 2+ uptake in the intestine. It is located on chromosome 7q33-q34 in close proximity to the TRPV5 on 7q35. While nearly undetectable in normal prostate, mammary and other tissues, it becomes overexpressed in cancer tumorigenesis, initiating cell growth, proliferation and metastases. In breast tissue, TRPV6 mRNA expression is upregulated from 2 to 15 times the amount found in normal breast tissue. Recent studies have found such a strong connection, that they have suggested that the levels of TRPV6 mRNA be used as a biomarker for metastatic prostate and colorectal cancer [2] . In the case of multiple myeloma, a strong TRPV6 expression has been found in the bone marrow [3] .
Studies have identified two functional variants for the human TRPV6 gene. The African or ancestral TRPV6a variant (accession number: AJ243500) has been shown to be more calcium absorbent than the non-African TRPV6b variant (AJ243501) carried by Europeans, Asians and those Latin Americans, who are not of African descent [4] . This may explain, in part, the reason for AAs having strong bone mineral density, even while being labelled "calcium deficient" by federal U.S. nutritional standards. Even though 75% of AAs are lactase non-persistent (lactose intolerant), this group still consumes 400% more dietary calcium than its Niger-Kordofanian (NK) West African ancestors. A critical factor that has until now been overlooked is the fact that West Africans are virtually immune to osteoporosis even though their calcium consumption is only 200-400 mg/ day [5] . The calcium homeostatic mechanism is more efficient in this population on account of the TRPV6a variant working in synch with the A563T African variant of the TRPV5 gene, which functions to retain calcium in the body rather than expelling excess amounts in the urine [6] . However, a benefit in low-calcium consuming West Africa, becomes maladaptive in America's high calcium dairy-food environment.
Because so few genome sequencing studies have been performed on African populations, the distribution of the ancestral and derived TRPV6 alleles are not yet known among Cushitic, Nilo-Saharan and other non-NigerKordofanian populations, which inhabit that continent.
Statistical analysis
AAs have a higher death rate for cancer (189.8 per 100,000) than Whites (163.8 per 100,000), according to statistics published by the Centers for Disease Control and Prevention [7] . This is not surprising given socio-economic factors that reduce medical insurance availability and thus prevents the early diagnosis of cancers. And yet, if mortality statistics for AAs and Whites are compared for non-TRPV6-expressing cancers, the aforementioned ethnic health disparity disappears. That is, AAs (Black) death rates from TRPV6-expressing cancers are 1.67 times that of Whites. However, that ratio shrinks to near parity at 1.05 when the 10 most common non-TRPV6 cancers are compared between the two ethnicities ( Table 1) . Recognizing the importance of this aggressive cancer sub-type for AAs becomes critical in devising health care strategies that lessen the disparity between demographic populations.
Why has this proto-oncogene been missed until now?
Over the past decade, 75 genomic locations have been identified in Genome-Wide Association Studies (GWAS) that might be associated with mPCa risk and account for the Black/White disparity in this cancer type [8] . But so far, none of the identified single nucleotide polymorphisms (SNPs) have proven to be causative. The reasons for this failure may relate to the fact that Africans possess approximately 10 million SNPs, while Asians and Europeans carry half as many [9] . And yet according to a 2016 meta-analysis published in Nature, only 3% of GWAS research has been performed on Africans [10] . As a consequence, many SNPs found in AAs but not in Whites are labeled "variants of unknown significance" or VUS [11] . This ecological model is able to narrow the search for causative polymorphisms by examining the behavioral patterns and environmental conditions of the populations being researched, rather than just their genomic signature. In 2009, an article appeared in BMC Cancer entitled: "TRPV6 alleles do not influence prostate cancer progression." While the study mentioned the fact that AAs have a higher risk of prostate cancer (PCa), the subjects participating in the study were 169 healthy Caucasians, none of whom carried the TRPV6a African genotype. These subjects were compared with 142 tissue samples of prostatic adenocarcinoma. Eighty-eight percent (125) of the tissue samples exhibited the non-African TRPV6b/b genotype, 11.3% (16) the heterozygous b/a genotype and only one sample (0.7%) was homozygous for a/a. The researchers concluded from the comparison of the two datasets that: "the TRPV6 genotype does not correlate with the progression of prostatic adenocarcinoma" [12] . However, the exclusion of African descent subjects and the lack of tissue samples with the African TRPV6a variant undercuts the certainty expressed in the study's conclusion.
The calcium conundrum
Calcium is the most abundant mineral in the human body, 99% of which goes to maintain bone health. The remaining 1% is tightly regulated, contributing to such vital body functions as blood clotting, cardiac and other muscle contractions as well as cell apoptosis. But it has also been implicated in cell proliferation and metastasis. In fact, a growing number of studies have linked the overconsumption of calcium to PCa [13] [14] [15] . However this association between cancer and calcium has not been fully pursued as regards AAs, who consume 30% less of the mineral than their White counterparts, but suffer a 200% higher mortality rate from the disease.
Progress in understanding AAs higher susceptibility to metastatic cancers has been impeded by a medical paradigm that universalizes calcium homeostasis based on the nutritional needs of European populations. The daily recommended dietary calcium intake of 1000-1200 mg. overlooks the fact that African populations who maintain strong bone health on 200-600 mg/calcium may face deleterious consequences from chronic calcium consumption above their particular biological setpoint ( Figure 1 This estimated 550 mg/day of dietary calcium intake for AAs is nearly half that of Europeans. But at the present time, American AAs consume approximately 800+ mg/ calcium [16] . Although lactase non-persistent, this ethnic population inhabits a food culture in which low-lactose (but high calcium) dairy products such as ice cream, yogurt, cheeses and butter are available to them. At the present time, health care professionals encourage this ethnic group to consume more of the mineral because they are defined as calcium deficient by USDA standards.
Calcium and TRPV6-expressing cancers
The rate of osteoporosis in American White women is twice that of AAs females. And yet, the nutritional message conveyed by public health officials is that all women consume higher levels of calcium in order to ward off fragile bone disorders. As a consequence, breakfast cereals, orange juice, vitamin supplements and even nonfood products such as face creams and cosmetics are marketed to women with calcium supplementation. A 2013 study looked specifically at AAs women and dietary calcium intake and also found no link to breast cancer. That study using data from the Black Women's Health Study of 1,268 incident breast cancer cases identified among 52,062 women appeared to offer a comprehensive examination of the calcium-breast cancer association within this ethnic population [18] . It noted without emphasis that 24 to 80% of AAs women exhibited signs of lactase non-persistence (lactose intolerance). In downplaying the implications of this genomic difference, it overlooked the fact that the only AA women drinking milk would be those with the least amount of West African (99% lactose intolerant) ancestry.
The subject of possible links of dietary calcium to PCa has been more thoroughly researched and more definitive. A growing number of studies have linked the overconsumption of calcium to mPCa [19] . A 2012 report authored by Schwartz and Skinner found an association between total and ionized serum calcium and PCa death for the first 96 months of the disease [20] . In another study the same year, Rowland and Schwartz [21] also identified calcium intake as a risk factor for AA males with PCa. More recent studies have looked at ionized calcium at the cellular level and shown that a chronic excess can lead to irritations in the organelles, including the initiation of nuclear DNA mutations [22] . The greater the exposure of the TRPV6 intestinal channel to Ca 2+ (in the absence of alleles blocking its intestinal absorption), the higher the risk of producing mutagenic changes in the prostatic TRPV6 calcium ion channel.
Conclusions
The African TRPV6a calcium ion channel variant is more absorbent and retentive of Ca 2+ than its TRPV6b non-African counterpart. As a consequence, carriers of the ancestral TRPV6a variant are at increased risk of mPCa, triple negative breast cancer and multiple myeloma. Because the biomarker for these cancers is the upregulation of TRPV6 transcript, that calcium ion channel becomes a therapeutic target for intervention.
At the present time, researchers at Chongqing Medical University in China have achieved some measure of success applying a non-anesthetic use for lidocaine to inhibit the proliferation of TRPV6-expressing cancer cells [23] . Also, soricidin, a peptide derived from the venom of the short tailed shrew, has been made into a TRPV6 inhibiting drug, SOR-C13. It is undergoing phase II testing for its efficacy in the treatment of solid tumors [24] .
